Abstract. The aim of the paper was to study the effects of Polyphenolic extract from involucres of Castanea mollissima Blume (PICB) on IEC-6 cell proliferation and growth and antioxidant status. The IEC-6 heat stress model was established and IEC-6 cells of control group and heat stress group were treated with 80µg/ml PICB. HSP70 ODC EGF, EGFR, SOD mRNA transcription and protein expression of IEC-6 cells were detected using RT-PCR and Western blot. The results showed that PICB concentrations had no significant effect (P > 0.05) on mRNA and protein expression of IEC-6 in normal temperature. Under heat stress conditions, HSP70, ODC, EGF, EGFR, SOD mRNA transcription and protein expression of PICB group were higher than the control group (P<0.05). In conclusion, PICB could up-regulate HSP70, ODC, EGF, EGFR, SOD mRNA and protein expression of heat stressed IEC-6 cell, showing the mechanism of its anti-oxidative and growth-promoting function.
Introduction
Heat stress could induce oxidative stress in animals, making animal produce lipid peroxidation and change enzyme activity, eventually leading to oxidative damage and low performance. How to effectively alleviate heat stress response of livestock caused by summer hot temperatures is a big problem faced by modern livestock production.
Studies showed that extracts from chestnut involucres, flowers, leaves and seeds have antioxidant properties [1] . Li et al. [2] reported Polyphenolic extract from involucres of Castanea mollissima Blume (PICB) had a strong scavenging ability of free radicals. Our previous studies showed: PICB had strong radical scavenging and antioxidant capacity on IEC-6 cultured in vitro [3] . Broilers feeding trials showed that PICB improved significantly the growth performance and anti-oxidative capacity under heat stress conditions [4] . This study is to further investigation the effects of PICB on ODC, EGF, EGFR, SOD, HSP70 mRNA transcription and protein expression of in vitro cultured IEC -6 cells under normal temperature and heat stress condition.
Materials and Methods

Materials
IEC-6 cell line (CRL21592): purchased from China Xiehe Medical University of science and technology cell preservation room. Involucre of Castanea mollissima: purchased from huairou Castanea mollissima experimental sites. PICB was obtained according to Shi et al. [3] , polyphenolic content of PICB was 86.54%.
Methods
HSP70, ODC, EGF, EGFR, SOD mRNA Transcription of IEC-6 Measured by
Real Time-PCR. IEC-6 cell heat stress model was described by Guo et al. [5] and PICB level was set as 80µg/ml [6] . The IEC-6 cells were divided into the control group (normal temperature I and high temperature III) and PICB group (normal temperature II, high temperature IV). After adjusting the cell concentration of 1×10 5 cell /mL, the cells were transplanted into 25 cm 2 cell culture flasks and cultured at 37°C, 5% CO2 incubator for 24h. At the end of incubator, total RNA of IEC-6 cell were extracted using Trizol method and RNA concentration and purity were measured by nucleic acid detector. RNA ranging within OD260/OD280=1.9~2.1 was used for reverse transcription to generate cDNA template. Primers were designed by primer 5.0 software (table 1) . HSP70, ODC, EGF and EGFR, SOD mRNA transcription levels were determined by RT-PCR. The error bars given represented the standard deviation of the CT values. ODC, EGFR, SOD Protein Expression Levels in IEC-6 Cells Detected by Western Blotting. The trial design was as same as 2.1. Pre-prepared EGF activating solution was added to the cell culture flasks 10 min before the end of incubation. Cell membrane and cytoplasm proteins were extracted. Cell concentration was detected by BCA kit to calculate the volume of the protein solution required to obtain 80 μg proteins in sample. Then 5 × loading buffer was added into the solution, which were heated in boiling water for 5-10 min. Successively, 12% SOD or ODC or 10% EGFR separation gel and 5% concentrated gel were used to carry out sodium dodecyl sulfate -polyacrylamide gel electrophoresis (SDS-PAGE). The separated proteins were transferred to PVDF membranes at 300mA for 70min. Then the membranes were incubated at 5% skimmed milk powder for 1h. The primary antibody were added and kept overnight, membranes were washed. The secondary antibody were added and incubated for 2h. The membranes were developed to detect the ODC, SOD, EGFR protein expression using Image J2x analysis software.
Statistical Analysis
The dataset was analyzed by One-way ANOVA of SPSS17.0 and significant differences were set as P<0.05 tested using Turkey's multiple comparison method. The results were expressed as mean ± standard error (X ± S).
Results
Effects of PICB on HSP70 mRNA Transcription of IEC-6 cell
HSP70 mRNA transcriptions of IEC-6 cell were shown in Fig. 1 . Under normal temperature, HSP70 mRNA transcriptions of group I and II were at the same level (P> 0.05); Under heat stressed condition, HSP70 mRNA transcription of group IV was significantly higher than that of group III (P < 0.05); HSP70 mRNA transcription of group III was significantly lower than those of groups I, II and IV (P < 0.05). Fig. 2 showed EGF, EGFR, ODC, SOD mRNA transcriptions of IEC-6 cells. Under normal temperature, mRNA transcription of EGF in group I and group II had no significant differences. Under heat stress condition, EGR mRNA transcription of group IV was significantly higher than that of group III (P<0.05) and had no significant differences with those of group I and II. EGFR mRNA transcriptions of PICB treated groups were higher than those of control groups (P<0.05) both under normal temperature condition and under heat stress condition. There was no significant difference between group IV and group I. The similar situation was for the ODC mRNA transcription, except that there was no significant difference between group IV and II. The situation for SOD mRNA transcription of was same as EGFR. Figure 2 . Effects of PICB on mRNA transcription of some genes of IEC-6 (abbreviation see Fig.1 ).
Effect of PICB on EGF, EGFR, ODC, SOD mRNA Transcriptions of IEC-6 Cells
Effects of PICB on EGFR, ODC, SOD Protein Expression of IEC-6
The results of western blotting showed EGFR protein had 170KDa, ODC protein 51KDa and SOD protein 25KDa (see Fig. 3 ). Under normal temperature, EGFR protein expressions were at the same level. EGFR protein expression of group IV was significantly higher than that of group III and had no difference with those of group I and II. The similar situation was for ODC protein expressions. Both under normal temperature and heat stress condition, SOD protein expressions of PICB treated groups were significantly higher than those of normal temperature groups (P<0.05).
SOD protein expression of group II was significantly highest among the groups (P<0.05) and there was no significant difference between group I and IV. Figure 3 . Effects of PICB on the protein expression of some genes in IEC-6 (abbreviation see Fig.1 ).
Discussions The Effect of PICB on HSP70 mRNA Transcription
Highly conserved heat shock protein HSP70 played an important role in protein synthesis, molecular transport through membrane, signal transmission and the formation and maintenance of protein spatial structure [7] . Chen et al. [8] found that HSP70 mRNA transcription increased significantly in pig tissue when added anti-stress traditional Chinese medicine infusion, which protected rats from heat stress damage and improve tolerance. This study showed that PICB addition could improve HSP70 mRNA transcription in heat stress condition till the normal temperature level, which implied PICB could mitigate the effect of heat stress.
Effects of PICB on Growth-related Genes' mRNA Transcription and Protein Expression of IEC-6
EGF had the functions of promoting epithelial cell proliferation, regulating protein synthesis, improving the construction of collagen and accelerating wound healing [9] . EGFR plays an important role in maintaining cell growth and proliferation after injured [10] . ODC was a key rate-limiting enzyme of polyamine biosynthesis, which is responsible for growth [11] . This study showed that PICB up-regulated the EGF, EGFR and ODC mRNA transcriptions and EGFR and ODC protein expressions under heat stress comparing the control group, which implied PICB could promote cells proliferation and strengthen intestinal mucosal repair after damaged.
Effects of PICB on Anti-oxidative Capacity
SOD's vitality level indirectly reflects the free radical scavenging ability [12] . Research showed Curcumin could enhance SOD expression of rat intestinal mucosa tissue significantly, thus improve the ability of removing oxygen free radicals to protect rat intestinal [13] . This study resulted that PICB could improve SOD mRNA transcription and protein expression under normal and heat stress temperature, which are in accordance to Dong et al. [6] .
Conclusions
PICB up-regulated the mRNA transcription of HSP70, EGF, EFGR, ODC and SOD of IEC-6, leading to the up-regulation of protein expression represented by those of EGFR, ODC and SOD. This study revealed the mechanism of the anti-oxidant and growth promoting function of PICB on IEC-6, which provided the theoretic basis for the application of PICB in animal husbandry practice.
